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New Mailing Lists For 
NASA Technical Publications 

NASA is adopting a new group of subject categories (MSA Form 438, 
Com- enclosed) that w i l l  be used to distribute technical publications. 

pletely new mailing lists are now being prepared. 
publications may be distributed effectively, your current needs for them 
must be established. 

In order that lqAsA 

To date, NASA technical publications have been distributed to the 
mailing lists based on the M C A  distribution categories. A l l  addressees 
on those lists, including those who have been added during the past six 
months, must now indicate a current need for NASA publications, in order 
to be placed on the new NASA technical publications mailing lists. 

Please examine the namg and address imprinted in block (7) of the 
enclosed NASA Form 439. 

(a) If NASA technical publications are to be sent to that addressee, 
make any necessary corrections to the imprinted address, and com- 
plete Form 439. 

(b) If NASA technical publications are not to be sent to that addressee, 
please write "Obsolete" in blocm7-d return the form to NASA. 
This action w i l l  help us clear our old mailing lists. 

(c) If you qualify for security-classified publications and wish to 
receive them, fill out block (1) of NASA Form 4-40, enclosed. 
(Although other persons at your facility may request registration 
on NASA publications mailing lists, NASA w i l l  need only one certi- 
fication of *he facility clearance. We therefore suggest that you 
submit the Form 440 through your facility security office, which 
can filter out redundant requests for certification. ) 

_L 

Instructions for executing and submitting the forms are given on the re- 
verse side of the forms. 

Please return the forms to NASA at your earliest convenience. Prompt 
action w i l l  ensure that you will receive all NASA publications that you need. 
If you no longer need NASA publications, an early statement to that effect 
will be a service to us. If you do not submit NASA Form 439 to us,= will 
conclude that you do not wish to receive NASA technical publications. 

security-classified publications. 
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NASA REUASE NO, 59-161 
EX 3-3260 
Ext. 6325 

FOR INPEDIATE REEEASE 
June 10, 3.959 

Released jointly by DQD and NASA 

NASA WILL USE DOD'S 1ND"cTSTRIAL SECURITY SERVICES 

An agreement between the Department of Defense and the 

National Aeronautics and Space Administratfon, making available 

DOD' s Industrial Security Program t o  the NASA, has elirnifiated 

the need for the civilian space agency to establish a slmflar 

program. The agreement, authorlzing DOD t o  act on behalf of 

the NASA in security matters relating t o  contractors, was reached 

yesterday by an exchange of letters between Thomas S. Gates3 

Deputy Secretary of Defense, and T. Keith Glennan, NASA 

Administrator. 

Under terms of the agreement, the Department of' Defense 

will issue security clearances to employes of  NASA con t r ac to r s  

and will inspect contractor facilities and operatfons. ?;he 

arrangement applies both to contracts administered by one of" t.he 

military departments f o r  NASA and those administered solely by 

NASA. 

Here is how DOD's Industrial Security Program will be 

applied to NASA projects: 

1. The military services having security cognizance over a 

contractor's facility would provide security services on an NASA 
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c l a s s i f i e d  cont rac t  a t  tha t  f a c i l i t y .  

2 .  If a proposed NASA cont rac tor  i s  n o t  a l ready "cleared, 11 

DOD w i l l  take t h e  necessary s t eps  a t  hJASA request  and one of t h e  

m i l i t a r y  serv ices  w i l l  be authorized. t o  hand.le s e c u r i t y  mat te rs .  

3 .  NASA w i l l  adopt t h e  e x i s t i n g  DOD regul.ations r e l a t i n g  

t o  i n d u s t r i a l  s e c u r i t y  and NASA con t rac t s  wi13. contain a clau.se 

t o  t h i s  e f f e c t .  The c i v i l i a n  space agency w i l l  have a voice i n  

f u t u r e  r ev i s ions  of these  r egu la t ions ,  

4. A v o t i n g  NASA representa t ive  w i l l  s i t  on DOD boards 

considering clearance f o r  access  t o  an NASA con t rac t .  

- END - 

._ .~ . ..... . _. I. . .. . . .̂ . ... . .- 



NATIONAL AERONAUTICS AND SPACE ADMlNlSTRATlON 

WASHINGTON 25 ,  D. C. 
NASA R E S X S E  NO. 59-162 
EX 3-3260 
Ext.  6326 

NASA FORMS COIfIPIITTEE OM AN E Q U A T O R I A L  RANGE 

A comnittae t o  study need for and the  technica l  feasibility 

o f  an  equator ia l  l a u n c h h g  s i t e  has been L'orued under t h e  a,sp' lczs 

o f  t he  National Aeronautics and Space Adqinis t ra t ion,  

the C r J m m i t t t e e  cn Zn % q u a t o r J i a l  Range, the  group rvi1-I advise the 

N A S A  Administator regzrding t h e  technica l  aspects  o f  t he  quest ion.  

Designated 

I f  the  cmmiztee dec ides  ofi a ';Ecni?lcTl bas i s  t h z s  ii(i e q d a * ; ~ r i ~ l  

site i s  i n  t he  na",onal "inteTest, ~ t h e r  s tud ie s  on s i t e  loeat iolo,  

:r-!ze oi' fae-Llii-g, -I: strei,:c?$r;iz:q, r q w j , j  : ;vqsryuct ion sct,e-c!~;.i * - .  C Y  ; i i i i  
- 

the:? btl i n i t i i a t ed ,  

Dr Hagen, NASA I s  Asaistsnt  Girectfiy fs.r Progrzim ~ ~ ~ ~ : ~ ~ ~ r ~ ~ ~ ~ ~ ; , , ~ ~ : , l ~ l  

Commi"iee, Other m?mbers a r c :  dsnes _ _  Goad:),:ryn, Ad.van;c$* RE$,G 

Pro jec ts  Eiv is ion ,  InskiitUte fcr Defense Analyses; A ,, 1-Z. Xse:Ll.c-. .., 

Chief o f  Future Pr>sjez'cs & s i g n  Branzh, St ruc tu res  z:n3. 

Laboratory, A r m y  B a l l i s t i c  ?.'lissile Agency; Yolfgang E .  .MoE&e1, i%.i.ef 

of Advanced Propulsion Division , Lewis Research Center, NASA; L,c).u:!. s i\, 

Rowell, E lec t ronics  Department, Rrnd Corporation, Santa .  Noniza,  

Cal i fornia;  Joseph 7'1 I Siry Chief o f  Theorg and Analysis Staf'l '  i-11 

Office o f  Tracking and Ca.ta Systems, Goddard Space F l i g h t  Cer ; t e r ,  
7 r.  c. -: 

NASA; Homer J .  Stewert, Director  of Program Planning and  Evai-b. t;i LJLOU 3 

XASA; Allen E I 'dolfe, S t a f f '  Engineer, Jet Propulsion Labora to ry ,y  

Pasadena, Ca.lifornia.. 

The committee h e l d  its filast me%ik l . : -g  June 3 .  Another meeting i s  

scheduled i n  about si::. weeks. - END - 



FOR RELEASE 
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Address by Richard E. Horner 
Associate Administrator 

National Aeronautics and Space Administration 
to the 

Second Annual Industry Missile and Space Conference 
Detroit, Michigan, June 16, 1959 

Mr. Toastmaster, Distinguished Guests, Ladies and Gentlemen: 

May I first express my sincere appreciation for this opportunity to 

meet with you and participate in a conference which treats with subjects 

of such vital interest to all of us. The Michigan Aeronautics and Space 

Association, together with their co--sponsors, are to be congratulated 

for this public service in providing for this the Second Annual Industry 

Missile and Space Conference. It is apparent from the distinguished men 

of American industry that I have seen in attendance here that this 

opportunity to exchange ideas on topics of national importance is well 

appreciated. The officers who have spent freely of their valuable time 

in providing the excellent arrangements must feel great satisfaction in 

a job well done and a job well worth while. 

with which I would rather discuss the plans and programs of the National 

Aeronautics and Space Administration, and one could hardly imagine a 

more appropriate locale for this discussion than in the heart of one of 

America's most important industrial areas, 

I can think of few audiences 
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M r .  Duffy was kind enough to prepare you by explaining that the 

tenure of my office with the Administration was measured in days. 

would seem therefore that I might have some license to talk with you 

from the point of view of a neophyte in the space business and utilize 

all. of our time by looking ahead toward the wondrous future, with little 

or no attention to our past performance and present position. 

afraid, however, that I cannot claim to be completely uninitiated since 

I was intimately involved with many elements of the nation's space 

program in my former capacity with the Air Force. 

the days of the last two weeks I have found myself pausing occasionally 

to remind myself that I had changed jobs. The problems, the people, 

and the press of time are much the same, and I find that my personal 

situation is not too different from that of the entire National Aeronau- 

tics and Space Administration, for this is a new organization, created 

and brought into existence with a program which in many of its elements 

was already well advanced, 

place in our government and hit the ground running at full speed. 

is not an easy accomplishment. 

made, and we will undoubtedly make additional mistakes before a wholly 

satisfactory level of operational efficiency is attained, 

hand, there have been very significant advancements in the first eight 

months sf the Administration's existence. 

provided by the National Advisory Committee for Aeronautics and its 

laboratories and the augmentation provided by important elements of the 

Department of Defense, notably the Vanguard team of the Naval Research 

It 

I am 

In fact, on many of 

In effect, it was designed to fall into 

This 

There have undoubtedly been mistakes 

On the other 

From the very sizable nucleus 

, -. , . .  
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Laboratories, a broad comprehensive organization has been formed which 

has added the major function of space exploration to the former tasks 

of aeronautical research and development. 

construction of the Goddard Space Development Center, at Beltsville, 

Maryland, and new facilities are being added at development sites which 

are already familiar names on the map of space development-names such 

as Wallops Island, Cape Canaveral, Edwards Air Force Base, and the Jet 

Propulsion Laboratory at Cal Tech. 

more in the public eye and for the most part have been carried off with 

the cooperation and substantial assistance of other government agencies. 

Many of the space activities which have culminated in actual experiments 

during the last eight months have been transferred to NASA responsibility 

from a beginning in the Defense Department. 

continued support of the Defense Department is essential t o  successful 

completion; thus we do not wish to give the appearance of claiming 

unwarranted credit, but the responsibilities of such projects are 

absorbing an increasing fraction of our resources, and it might be 

worth while to mention some of the more important evidences of progress 

as a review of the past eight months, 

A start has been made on the 

Other accomplishments have been 

In most of these cases the 

Three space probes have been substantially successful in trans- 

mitting to us invaluable information concerning the environment of 

space. 

radioed back from these vehicles was the confirmation of a fact that 

we have all suspected to be true. That is, that the very vastness of 

space will dictate a requirement for a vast number of future measurements, 

Perhaps one of the most important results from the information 

. . . . . ._ . .. . - . . . . ._. _I . . ..... . . . .II... .. .. . .. ... 
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study, cor re la t ion ,  and ana lys i s  before w e  approach a s a t i s f a c t o r y  

understanding of even t h a t  volume of space which is  character ized by 

the  lunar  d i s tance  dimension. 

One of the  space probes, Pioneer I V ,  a t ta ined  a s u f f i c i e n t  ve loc i ty  

t o  leave t h e  dominating influence of the  e a r t h ' s  g rav i t a t iona l  f i e l d ,  

passed within a few thousand m i l e s  of t he  moon and went on t o  en te r  a 

solar o r b i t .  It was tracked i n  i t s  f l i g h t  f o r  a d is tance  almost twice 

t h a t  from t h e  ea r th  t o  the  moon. And here again a measure of some of 

t h e  tasks  before us is pg-ovided by noting t h a t  although t h i s  i s  the  

I t  

grea te s t  d i s tance  any man-made device has been followed by instruments 

to  date ,  i t  is  a d is tance  which i s  almost in f in i tes imal  by comparison 

to  the  needs of fu tu re  space explorat ion.  

The Vanguard I1 satel l i te  was launched with equipment to  sense, 

record, and transmit a coarse-grained p i c tu re  of t h e  e a r t h ' s  cloud cover. 

It w a s  sent  i n t o  o r b i t  last February as t h e  f i r s t  of a series of space 

experiments designed t o  br ing us p r a c t i c a l  da ta  to  improve the  under- 

standing of climatology. Unfortunately, t he  payload s tage  of the  rocket 

d id  not s t a b i l i z e  as planned, making it  extremely d i f f i c u l t  to  synthesize 

the  cloud maps from the  da ta  provided. But t he  experience of sensing 

gradations of l i g h t  re f lec t ion ,  recording and da ta  transmission has been 

valuable and w i l l  provide an expectation of g rea t e r  success i n  fu tu re  

experiments. 

Another recent accomplishment charac te r izes  the  dual role assigned 

to  NASA i n  promoting experimentation i n  both aeronautics and astro- 

naut ics ,  The X-15 might be described as a hybrid c rea t ion  which is 

equal ly  at home i n  space outs ide  and within the  e a r t h ' s  atmosphere, 



It is a rocket-powered research airplane. The performance of its 

propulsion unit is designed to boost it along a ballistic trajectory 

above the earth's sensible atmosphere, controlled in attitude such that, 

upon re-entry, it utilizes the lifting force of its aerodynamic surfaces 

to adjust the re-entry angle, extend its gliding range, and give the 

pilot some option in selecting his point of touchdown. As you probably 

know, in order to optimize performance for the size of craft involved, 

a scheme is used which involves carrying the research craft to a launch 

altitude of approximately forty thousand feet under the wing of a B-52. 

After a series of captive test flights to test the auxiliary systems, 

it was dropped from the B-52 last week for the first experience in free 

flight. The flight was exceptionally successful. All of the operating 

characteristics proved to be almost exactly as predicted. 

of success permits us to proceed now with considerable confidence to the 

first powered flights, which will be of modest performance and intended 

primarily t o  develop reliability and confidence in the vehicle before 

it is taken to the extremes of its flight spectrum. The X-15 also 

falls into the category of jointly sponsored projects between the 

Department of Defense and NASA. 

The degree 

One of the major undertakings of the Administration and perhaps 

the most comprehensive in terms of resource needs, public interest, and 

the ultimate importance of final performance is the project of launching 

a manned satellite. Many elements of this project are already well 

advanced. An extremely careful selection process was undertaken to 

identify seven Astronauts, one of whom will be the first pilot of a 
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Project M ~ P C U K Y  sa te l l i t e ,  These young men are now undergoing an inten- 

s ive  t ra in ing  program and pa r t i c ipa t ing  i n  the  development of t he  hard- 

ware on which the  ~ u s c e s s  of t he  project w i l l  depend, %he space capsule 

i n  which the  Astronauts w i l l  r i d e  is under ac t ive  development, and f u l l -  

sca le  models have been t es ted  i n  a i r c r a f t  drops and under s ta t ic  condi- 

t i ons ,  

i s  the  human engineering OK bioscience a rea ,  Communications, capsule  

e n v i f ~ r n e n t ,  a t t i t u d e  control,  boost and re-entry l imi ta t ions ,  emergency 

pmcedures--almst every aspect of the  project  impinges on the human 

engineering p r ~ b B m .  

the  sa fe ty  and well-being of the  A S t K O I I a U t .  

a t t r ac t ed  public i n t e re s t  when, about th ree  weeks ago, two monkeys w e r e  

sent more than three  hundred m i l e s  i n to  space as a biological  experiment 

to  produce necessary da ta ,  

desp i te  the  unfortunate demise of one of t h e  subjects  during a r e l a t i v e l y  

simple surgical  procedure a f t e r  t he  recovery, a r e a l  advancement has been 

achieved i n  dispers ing some of the  uncer ta in t ies  concerning the  e f f e c t s  

of cosmic radiat ion,  weightlessness, and re-entry decelerat ion,  

Not the  l e a s t  of the  many important aspects of Project Mercury 

Thousands of experiments are necessary t o  assure 

One of these experiments 

The da ta  obtained were very heartening, and 

So much for examples of recent accomplishments i n  our nat ional  

space program, Before w e  proceed to a discussion of where we  axe going 

from here, i t  might be per t inent  t o  ask the  question--Why space experi- 

mentation? 

needs of our notional defense, 

many of QUH e a r l y  a c t i v i t i e s  i n  space have been i n  response t o  the  

r a the r  spectacular achievement of the  Soviet Union. 

Certainly one answer t o  t h a t  question is  embodied i n  the  

Whether we care  t o  admit F t  or notp 

I do not mean t o  
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i n f e r  t h a t  such response w a s  not due and proper. 

time and again i n  t h i s  country t h a t  w e  perform m o s t  e f f ec t ive ly  i n  a 

time of crisis. 

na t iona l  p re s t ige  through the  performance of the  e a r l y  Russian Sputniks, 

we did have i n  advance s tages  of development the  elements necessary 

from which w e  could bui ld  s ign i f i can t  space accomplishments, 

them ]I have already mentioned, In  the  long term, however, we must 

recognize t h a t  many of the  fu r the r  advancements t h a t  w e  seek w i l l  come 

only a f t e r  months and years  of well-planned and in tegra ted  work by 

highly spec ia l ized  people and f a c i l i t i e s , ,  

t imely and resul t  i n  a well-ordered program which minimizes waste and 

maximizes accomplishment, we must look f u r t h e r  f o r  the  answer of-- 

Why a space program? 

the  thinking t h a t  went i n t o  the  present Legis la t ion which authorizes  

and d i r e c t s  our  space a c t i v i t i e s .  

our  na t iona l  po l icy  has been expressed severa l  times-in the  President ' s  

Report t o  t h e  Congress requesting the  establishment of a space agency, 

in the  Conference Report of t h e  Congress i n  the  formulation of t he  

l eg i s l a t ion ,  and i n  the  National Aeronautics and Space A c t  of 1958 as 

i t  was passed by the  Congress and signed i n t o  l a w  by the  President .  

L e t  m e  quote from the  Law, and s p e c i f i c a l l y  from the  sec t ion  e n t i t l e d  

"Declaration of Policy and Purpose." I quote: "The Congress hereby 

dec lares  t h a t  it i s  rhe pol icy  of t he  United S ta t e s  t ha t  a c t i v i t i e s  i n  

space should be devoted to peaceful purposes f o r  t h e  benef i t  of a l l  

mankind**' 

We have demonstrated 

Fortunately, when w e  were faced with t h e  l o s s  of 

Some of 

I f  such planning i s  t o  be 

It may be usefu l  t o  review f o r  a minute some of 

Cer ta in ly  one of t h e  key t e n e t s  of 

Now i f  t h i s  statement of pol icy is  taken alone and out of 

.. . . - .  . .  



-8- 

context, it is somewhat misleading in that it avoids the question o f  

even the current use of space as a medium of transit for instruments 

of national defense, The interrelationship between QUE- national deanre 

to commit our activities in space for peaceful purposes and th- 62 neces- 

sity of our defense needs in thio troubled world & recognized by BFne 

Law in declaring that "such activities shall be the responsibility of, 

and shall be directed by, a civilian agency exercising control over 

aeronautical and space activities sponsored by the United States, exceps: 

that activities peculiar to or primarily associated w i t h  the develspnent 

of weapons systems, military operations, or the defense sf the United 

States (inchding the research and development necessary tea make effec- 

tive provision for the defense of the United States) shall be the 

responsibility of, and shall. be directed by, the Department of Defense." 

In this mannerp you see9 there i s  established the framework for j o i n t  

arad cooperative programso with the National Aeronauciss and Space 

Administration and the Department rs€ Defense each contributing in thc 

areas for which they are best qualified, In one sense one might say 

that this circumstance of an apparent conflict between our national 

motivations and OUT assessment of practical national weeds poacs a 

continuing problem in the program formulation process, The Iegxslators, 

in the process sf writing the Law, recognizing this uncertainty as w@,ZS 

as the many uncertainties imposed by technical, problems, cast the 

statute in general enough terms as to permit adequate latitude for 

interpretive application to the day-to-day needs. 

The question of whether our national program is dominated by the  
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needs of defense or devoted to peaceful purposes is treated in a slightly 

different way in the Report of the Senate Committee on Space and Astro- 

nautics in submitting the bill for Senate consideration. It emphasizes 

that regardless of the motivating force involved, it is essential that 

the nation get on with a program of establishing the technological base 

and a space capability, This thought can hardly be expressed better 

than in the words of the Report: "We may, as some say, stand now at 

the edge of the battleground for Armageddon, or we may, as others 

believe, be poised before the plane to the millennium. In either 

event, we have no national option but to marshal our resources, order 

our course, and proceed beyond the shelter and sanctuary of earth's 

atmosphere inta this realm of the limitless unknown. 

dently or to proceed at all, we must of necessity proceed by faith. 

Humility is a proper traveling companion for this national journeyo" 

And it is indeed this process of "marshaling our resources and ordering 

our course" which has been very much the concern of NASA during its 

first months of operation. 

staggering number of possibilities of fruitful and worthwhile experi- 

ments that could be conducted on the grand scale of infinite space. 

One of the facts of life that must be understood as a prerequisite to 

ordering a national program is that the advances in science and tech- 

nology of the past few years have created an environment such that 

space experiments that might be undertaken are limited only by our 

imagination, our pocketbooks, and time. Since there is little evidence 

that our imagination constitutes a significant containment, and since 

To proceed pru- 

The problem is not made simpler by the 



there is a direct relationship between the time required to obtain most 

of our objectives and the rate of resource investment, the supremely 

difficult question to answer can be simply stated as “What should the 

magnitude of our national space experimentation program be as measured 

in dollars?” 

question without looking in some detail at the possible accomplishments. 

A measure of the resulting benefits that might accrue to mankind, the 

possibilities of regeneration of national wealth, the needs of national 

defense, and reflections on national prestige are a few of the many 

factors of extremely complex and interrelated considerations necessary 

to a final determination of program level which, at best, is probably 

always controversial. 

are likewise not unaware of the widely held opinion that space, because 

of its glamour, notoriety, and intimate relationship with national 

defense, is an area of research which might be oversubscribed in com- 

parison with other areas, such as medical research or research into 

better control of our natural resources--areas which might offer great 

promise for real benefits to our people. 

Of course one cannot sensibly attempt an answer to that 

We in the business of forming the space program 

So with this background let’s look for a moment at a few of the 

possibilities that are being considered as components for our national 

space program. 

The development of manned space vehicle technology figures large 

in our present program and is almost certain to occupy an important 

place in any future program. 

limited objective of demonstrating the orbiting and recovery of a 

P r o j e c t  Mercury, with its relatively 
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manned capsule is, i n  terms of the  technical  problems t o  be solved and 

the technical  d i sc ip l ines  involved, a project  of very subs tan t ia l  scope. 

NOW it  may seem t o  many of you tha t  I am overly modest i n  describing a 

projec t  which e n t a i l s  t ransport ing a man around the  world i n  approxi- 

mately one and one-half hours a s  one w i t h  l imited object ives .  

ce r t a in ly  don't want to  leave t h e  impression t h a t  I am b e l i t t l i n g  the  

task involved, but on t h e  o ther  hand it i s  v i r t u a l l y  ce r t a in  tha t  

subsequent accomplishments w i l l  i n  f a c t  place our f i r s t  f a l t e r i n g  s teps  

i n  t h e i r  proper context; and w e  must l a y  plans f o r  more advanced work, 

The p o s s i b i l i t i e s  are numerous, and among the  more a t t r a c t i v e  are 

included the  provision of controls  f o r  se lec t ion  of o r b i t a l  paths and 

re-entry locat ions.  

t h e  p i l o t  to  exercise h i s  own d i sc re t ion  within the  l i m i t s  of the energy 

tha t  can be provided to him i n  se l ec t ing  where he goes and at what point 

he w i l l  end h i s  journey. 

of course, a s  to the  form of sustaining propulsion t h a t  can be provided 

to  the  vehicle  and a l so  the  aerodynamic shape t h a t  w i l l  be used f o r  

possible  maneuvering when t h e  vehicle  re turns  to  the  e a r t h ' s  atmosphere. 

It w i l l  a l so  be necessary t o  provide for many o ther  functions i n  a 

manned vehicle.  

t he  presence of man, it i s  ce r t a in ly  possible  t h a t  o r b i t a l  laborato- 

ries w i l l  be es tabl ished to car ry  out experiments i n  space t h a t  can 

be r ead i ly  accomplished i n  no o ther  way. Analytical  s tud ies  can be 

produced t o  show t h a t  a permanent o r b i t a l  laboratory i s  economical, 

with resupply and r e s t a f f ing  e f fec ted  as d ic ta ted  by the  experimental 

I 

It is obviously going t o  be one of the  des i r e s  of 

This des i r e  immediately raises the  question, 

To c a p i t a l i z e  on the unique c a p a b i l i t i e s  provided by 
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needs. 

and gear which would permit the transfer of materiel and individuals 

from one vehicle to another. 

ultimately desirable to have in orbit a laboratory of such magnitude 

and complexity as to make it impractical to launch it from the ground 

in one piece. 

function, which in itself, might be better accomplished by human hands 

than by automation. 

Thus arises the necessity of perfecting rendezvous techniques 

It may also develop that it would be 

Thus, assembling a laboratory in space becomes a 

A further extension of man's activities in space might very well 

go toward deeper space exploration. Of course there is a great deal 

of prerequisite effort in the form of unmanned experimentation and 

manned observation before we can think in terms of manned exploratory 

expeditions on the moon. The amount of such preliminary work, and 

therefore to some extent the time period necessary to complete it, 

is to a large extent dependent upon an assessment of the risks that are 

acceptable for the first attempt. We are currently approaching our 

man-in-space developments on the basis of sparing no effort to wake 

them as safe as is realistically possible in view of the hostile 

environment in which we are working. Past experience will indicate, 

however, that as we become mre familiar with the environment, we will 

quite naturally vary our evaluation of risk acceptability and, in fact, 

the magnitude of the actual risk undertaken. I can cite, for example, 

the fact that scarcely ten years ago supersonic flight i n  the atmosphere 

was approached in each instance with a great deal of preparation and 

with considerable uncertainty. Today we are engaged in the development 
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of a i r c r a f t  weighing hundreds of tons which a re  intended t o  f l y  

several  times t h e  speed of sound, and there  is  considerable study 

toward the  object ive of providing supersonic t ransport  service fOr 

anyone des i r ing  t o  buy a t i c k e t .  

towards manned f l i g h t  i n  space w i l l  go through a p a r a l l e l  metamorphosis. 

After t h e  manned explorations of the  amon, w e  must consider expeditions 

to o ther  p lane ts  of the  so l a r  system, with the a t t r a c t i o n s  of Venus 

and mrs as those planets  most s imi la r  t o  the  ear th  probably receiving 

e a r l i e s t  attentionomearlier a t ten t ion ,  t ha t  is, than the  other  planets  

but s t i l l  many years i n  the  future .  

I have no doubt t h a t  our a t t i t u d e s  

In the  category of unmanned experiments a re  the  t r u l y  vast  number 

of things t o  be done. 

uncer ta in t ies  i n  our knowledge of even tha t  portion of the  ea r th ' s  

atmosphere which l ies below f o r t y  thousand f e e t  todays and the much 

grea te r  uncer ta in t ies  concerning our measurements of physical  phenomena 

i n  the  atmosphere above f o r t y  thousand f e e t ,  some grasp can be had of 

the  tasks  before us i n  measuring and understanding j u s t  t he  physical 

nature  of space between the ea r th  and our m ~ n ,  f o r  example, Mush of 

t h i s  knowledge is  e s sen t i a l  t o  our u t i l i z a t i o n  of t h i s  space as a medim 

of t r a n s i t ,  

I f  one but s tops f o r  a minute t o  recognize the 

It i s  a l so  e s sen t i a l  i f  w e  are t o  use  any of the physical 

phenomena t o  our own purposes, and i t  i s  even amre es sen t i a l  t ha t  w e  

assure ourselves of reducing t o  a minimum the  p o s s i b i l i t y  of techno- 

log ica l  surpr i se  through some discovery by an unfriendly nation tha t  

we ourselves do not understand, Many of the  explorations t o  be made 

are  e s sen t i a l  t o  p rac t i ca l  appl icat ions of space vehicles ,  We have 

. ... . . . .. . . . . ., . 
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all heard with varying degrees of enthusiasm of the use of communica- 

tions, navigation, and meteorological services provided by satellite 

systems that are optimized to the particular adaptation in space. 

Television and radio reception in our homes of events as they take 

place anywhere in the world is indeed a very attractive prospect to 

think of. 

many of the international problems in today's world could be greatly 

alleviated. 

experience which I have recently enjoyed. 

was in Moscow, and like every other American visiting the USSR, I 

could not resist attempting my individual analysis of the Russian 

people and what it is about them that seems to make our two social 

systems so incompatible. 

of course, is that the Russian system just does not recognize individu- 

ality, and the lack of respect for an individual's rights comes as 

somewhat of a shock even though one knows that it should be expected. 

The thing that was more surprising to me, however, was that in spite 

of this subjugation of the person t o  the welfare of the state, the 

average Russian in the street repeatedly demonstrates one outstanding 

trait--he is fiercely proud of his homeland. He just doesn't believe 

that any criticism is warranted and will defend with every means at 

his command his belief that the USSR as a geographical place and as a 

social system is the best in the world. 

shock to the visitor when he is personally experiencing the comparison 

in standards of living, With just a little thought, however, it is 

It is even possible that with such a communication prospect, 

I cannot resist at this point mentioning a personal 

Three weeks ago today I 

The obvious and immediate answer one comes to, 

As I said, this comes as a 
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not difficult to understand the source of this national pride. 

the first place, regardless of the individual privations endured today, 

repeat visitors to Russia will assure you that the man in the street 

is in much better circumstances today than he was five or ten years ago, 

It is of relatively little importance that the standard of living in 

the free world may have improved by a like amount in the same period 

of time. 

most of us would agree that many of the recent improvements in our stan- 

dard of living could hardly be so classified,, 

In 

In Russia it has been a case of adding to necessities, where 

By far,a more important reason for the high esteem in which the 

Russian holds his homeland, however, lies in the area of communications. 

By newspaper, books, radio, television where it exists, and by all 

gublic speakers, the average Russian hears the virtues of the homeland 

extolled in a never-ceasing flow of carefully controlled information. 

With such mental pampering it is little wonder thdt the attitudes of 

the populace are remarkably consistent. 

grams, incidentally, this is a resource which can be put to work in 

the creation of remarkable short-time accomplishments, 

it accrues, however, only at a price which none of us would be willing 

to pay. The obvious question is raised, however,--Since the USSR 

In carrying out national pro- 

You can see that 

pioneered in space exploration, will they not also be eager to enjoy 

the fruits of space conquest? And should a practical worldwide com- 

munications system result, may this not be a route to the minds of 

people throughout the world, with resultant promotion of understanding 

and compatibility between nationalitiea? 
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In addition to the practical applications of space vehicles, 

there is of course the ever-continuing program of scientific expliora- 

tion simply for the purpose of satisfying man's curiosity and promoting 

a better understanding of the universe in which we live. The net result 

of such experimentation frequently leads, in turn, to practical applica- 

tion, but we cannot depend upon it as a motivating force lest we suffer 

from the shortsightedness of our ignorance. 

To accomplish all or any significant part of the objectives H 

have suggested--and I have mentioned only a few of the more obvious 

possibilities--will require a comprehensive program entailing much work 

and a large expenditure of our national wealth. 

instant that we do have the will and the capability to dedicate ourselves 

to this task. But carrying it out will require a large measure of 

public understanding, patience, and determination. At the present time 

we are deeply engaged in improving the tools with which we will work. 

New space vehicles, propulsion systems, and guidance devices are being 

developed and integrated such that payloads of necessary size and 

weight may be delivered t o  positions in space with appropriate condi- 

tions sf velocity and direction. 

and in the interim we are making such explorations as is possible with 

hardware that is available. Our space effort is still in its initial 

phases. We are just beginning to grasp the magnitude of the problems 

to be solved. 

identified and we dare not neglect a program which might have an 

important influence on our relative position amongst the world 

I don't doubt for an 

These developments will take time 

Many of the possible benefits to be derived have been 

. .  
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community of nations. 

must remain in the final analysis a decision of our democratic 

system. 

i s  the duty of every American and especially those of you who are 

knowledgeable in the technology of space to promote the education of 

the American public in these matters in order that we can have an 

intelligent and informed national determination, 

The rate at  which it is carried out, however, 

We in the NASA will endeavor to provide the leadership. Zt 

- END - 

NASA Release No. 59-163 
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a monu- As I stand i n  t h i s  new Republic Research Cefiter -- 
ment t o  our good f r iend ,  Charl ie  White -- I have feelings some- 

what akin t o  those I had e a r l y  las t  December when I watched a 

rocket-powered space probe take off toward the  Moon from Cape 

Canaveral, 

Both the rocket,  l i f t i n g  skyward on its f iery exhaust, 

and t h i s  great Research Center are, i n  t h e i r  d i f f e ren t  ways, 

concepts t o  gladden the heart of anyone having t o  do with 

science and technology. I have been thinking, however, less 

about the  immediate accomplishment the Center represents  than 

of the future benef i t s  f o r  a l l  mankind it will help  t o  make 

possible  

T h i s  Center i s  a symbol of a new dimension i n  thinking -- 
as much so as the rocket vehicles  t ha t  are j u s t  beginning to 

reconnoi ter  the  f r o n t i e r s  of outer space. Both are part and 

parcel  of the  dawning age of S c i e n t i f i c  Unity, of which the  

A t o m i c  Age and the Space Age are subdivis ions.  

Whatever we term t h i s  e ra ,  one thing i s  cer ta in :  it i s  

making l a rge  demands on a l l  the  s c i e n t i f i c  d i sc ip l ines  involved 

.. . . .. 
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i n  the f i e l d  of research i n  materials, These demands w i l l  

increase  enormously i n  volume and scope i n  the years ahead. 

They are increasing rapidly today. And t o  meet the demands, 

very m a n y  complicated and in te r locking  problems w i l l  have t o  

be solved by research  - both bas ic  and appl ied,  

Man has undergone numerous explosive technological 

revolut ions,  most of them assoc ia ted  i n  some way w i t h  new 

materials or improved methods of f a b r i c a t i n g  old materials, 

Some 8,000 years ago he mastered the ar ts  of a g r i c u l t u r e  and 

copper-smeltfng f n  a r e l a t i v e l y  b r i e f  period, from a h i s t o r i -  

cal  point  of view, 

Four thousand years  later,man had begun using bronze 

implements and the  wheel, and had devised severa l  systems of 

wr i t ing ,  About 1,000 B,C,, he ushered i n  the I ron  Age, re- 

placing bronze t o o l s  and weapons w i t h  t h i s  v a s t l y  super ior  and 

mwe abundant material, Upon t h i s  3,000-year-old i r o n  base, 

our modern technology has been b u i l t .  

I ron  and f t s  products predominated u n t i l  about 19000 A t  

that  t f m e ,  only copper, t i n ,  zinc,  lead,gold,and s i l v e r  had 

been employed t o  any appreciable  ex ten t  f o r  fashioning use fu l  

ar t ic les ,  Today, a t  least  30 add i t iona l  metals are i n  commer- 

c ia l  use and another 35 t o  40 are i n  the development stage as 

poss ib le  s u b s t i t u t e s  e i the r  for dwindlfng suppl ies  of the 

o l d e r  metals o r  f o r  new app l i ca t ions  which the older metals 

cannot meet, 

Titanium is a very good example of' our fast pace i n  the 

development and app l i ca t ion  of new metals and a l loys .  L i t t l e  
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more than 10 years  ago, t h i s  v e r s a t i l e  and abundant element 

was almost unknown outside the  laboratory.  

taken i t s  place among those standard materials which the de- 

s igners  of a i r c r a f t ,  missiles, space vehicles ,  and chemical 

products must consider  when they begin work om new concepts. 

The Republic S tee l  Corporation, w e  knowg made very important 

contr ibut ions t o  the research and development t h a t  so rapid- 

l y  advanced the technology of titanium-based a l loys .  

Today it has 

Much of t h i s  increased pace In  discovery and appl ica t ion  

can be t raced d i r e c t l y  t o  the i n s a t i a b l e  demand of: our armed 

serv ices  f o r  new weapons systems which then have given r ise  

t o  new indus t r i e s  such as those w e  f ind  i n  the e lec t ron ic  

and nuelear f i e l d s .  To satisfy t h i s  demand and b e t t e r  t o  

serve the o ther  needs of t he  nat ion,  industry and government 

have been spending ever-increasing b i l l i o n s  i n  research. En 

recent  years, industry has ceased to concentrate  primarily on 

appl ied researcho and i s  pouring more of i t a  capitall i n t o  

basic  research. 

of payfng off i n  the  long run. 

It has fo-and that basic  research has a way 

During the  pas t  decade, manufacturers of' s t e e l  and o ther  

metals have begun studying the  baslc  chemistry and physics 

of so l ids ,  t o  improve t h e i r  s t r eng th  and t o  create forms not 

met w i t h  i n  nature .  Physicis ts ,  performing research i n  the 

s o l i d  s t a t e ,  began t o  c a l c u l a t e  the  t e n s i l e  s t rengths  of 

materials from t h e i r  atomic s t rdc tu res .  It was found that  

many had t h e o r e t i c a l  s t r eng ths  ranging from 20 t o  100 times 

the ac tua l  r e s i s t ance  achieved by any known fab r fca t ton  method. 
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To c 8 t e  an example with which many cf you are  familiar, 

i t  has been discovered that the inherent strength of pure 

iron r e s t s  i n  microscopic f i b e r s  ca l l ed  "whiskers " These 

f i laments  are per fee t  c r y s t a l s ,  Their t e n s i l e  s t rength  

reaches 2,000,000 pounds per  square inch, more than 40 times 

the  strength of eas t  2ron bars, and more than  seven times the  

s t rength  of the  finest s t e e l  produced today,, The assumption 

I s  that  the  l e s s e r  s t rength  of metal bars and shee ts  i s  due 

t o  imperfect Pinks in these c r y s t a l s ,  A n  important job await- 

Prig research centers  such as t h i s  one is  t o  learn how super- 

metals arad superal loys c a n  be b u i l t  from these f i laments ,  

Actually, it i s  my convict ion t h a t  t he  time has come t o  

ehmge our  concepe of %he metal lurgical  fndus t r ies .  Instead 

of thinking in terms of the  s t e e l  industry,  or" the  aluminum 

industry,  we should consider them all together  as in te r locking  

segments of one dynamic mater ia l s  industry,  Only thus can the  

vas t  po ten t i a l  of industry fn c rea t ive  technology serve the  

var ied needs sf advanced design, 

Let  US review b r i e f l y  some of the  developments that have 

taken place in recent  years i n  the  f i e l d s  of rnetallupgy and 

spec ia l  materials f o p  use i n  atomic energy and f o r  appl ica t ion  

t o  aeronaut ical  and space work, 

Many metals and materials  employed i n  nuclear  energy d i f f e r  

l i t t l e  from those cornon i n  o the r  lines of industry and science.  

But o thers  have been, and a re  befng, developed s p e c i f i c a l l y  

t o  meet nuclear  requirements, It i s  per t inent  t o  note that  
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r eac to r  f u e l s  are themselves metals -- uranium and plutonium. 
I n  severa l  r eac to r  types, coolants  may be l i q u i d  metals such 

as sodium or sodium potassium. 

By and large, atomic energy pro jec ts  require  metals 

that can meet ex t r ao rd ina r i ly  s t r ingen t  spec i f i ca t ions  of 

pu r i ty  and s t rength  tha t  would seem f a n t a s t i c  elsewhere. 

Violent ly  corrosive chemicals and molten metals come i n t o  con- 

t a c t  w i t h  some of these materials, and the mater ia l s  must 

s tand up. Other metals a re  subjected t o  t e r r i f i c  heat  s t r e s s e s  

and to continuous bombardment by fast neutrons and o the r  atomic 

rad ia t ions .  

Under a l l  these  extremely d i f f i c u l t  conditions,  materials 

and devices f o r  m c l e a r  power p lan ts  must work u l t r a - r e l i ab ly  

over long periods with a mi r , imwn of human a t t en t ion .  In  meet- 

ing such unprecedented requirements, s c i e n t i s t s  and production 

engineers have pioneered a unique metallurgy. Several  r a r e  

metals t ha t  were laboratory c u r i o s i t l e s  a f e w  years  back are 

now being produced for atomic u t i l i z a t i o n .  

beryllium, zirconium, boron, hafnium, and -- of course -- 
uranium i t se l f .  I n  the  l i g h t  of today 's  knowledge, it i s  some- 

what shocking t o  note that  before World War 11, uranium, the  

metal v i t a l  t o  f i s s ion ,  w a s  discarded as waste when radium 

and vanadium ores  were processed. 

Among them are  

Now, much i s  bown about these metals. But much more 

remains to be Invest igated,  explained, and applied.  Moreover, 

t o  cope wi th  present  problems and those imp l i c i t  i n  advanced 

concepts of nuclear  energy, research must constant ly  seek 

. .  . . . -.. . .. .... . _ . , .  . 
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both t o  develop b e t t e r  a l loys  of known metals and t o  discover  

new mater ia l s  (I 

Space research and development, l i k e  that  f o r  atomic 

eqergy, has spurred us on t o  develop s t ronger ,  l i g h t e r ,  more 
heat - res i s tan t  materials. 

atmosphere i n t o  t h e  near-vacuum of space, and back i n t o  the 

atmosphere, encounters great extremes of heat and cold,  Upon 

re-entry,  the rocket ' s  exposed surfaces  reach thousands of 

degrees Fahrenheit ,  The combustion chambers, where high- 

energy f u e l s  a r e  converted i n t o  t h r u s t ,  reach even higher 

temperatures, 

To date, s t a i n l e s s  s t e e l  has proven to be the toughest 

A rocket  shooting out of t he  

material for rocket-powered aircraft and f o r  rockets  and 

missiles, 

a nickel-based a l loy ,  that  w i l l  withstand temperatures up t o  

1,200 degrees Fahrenheit, 

missi le ,  which launched our Explorer s a t e l l i t e s ,  w a s  made of 

s t a i n l e s s  steel produced by Republic, And the skin of the 

powerful Atlas, which w i l l  f i r e  our first manned sa te l l i t e  

i n t o  space, i s  made of t h i n  sheets of s t a i n l e s s  s t e e l .  

The X-15 rocket-plane i s  made l a r g e l y  of' Inconel-X, 

The nose cone of the  J u p i t e r 4  

I n  space research we can sometimes use a material under 

condi t ions t ha t  would o rd ina r i ly  cause i t  t o  fa i l .  Consider, 

f o r  examplep extremely high temperatures t r ans fe r r ed  by aero- 

dynamic heat ing t o  the skin of a space vehicle ,  A t  more than 

3,000 miles p e r  hour, which we may a t t a i n  w i t h  the X-15 r e -  

search airplane,  the  sk in  temperature reaches 1,200 degrees 

. .  . . . .  
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Fahrenheit, near the  poin t  of s t r u c t u r a l  f a i l u r e  for nickel  

and the s t ronges t  s t e e l  ava i lab le  today. 

But rockets  are  exposed t o  extremely elevated tempera- 

t u r e s  f o r  only a few minutes during re-entry,  so that heat 

does not bu i ld  up to i t s  m a x i m u m ,  We c a n ' t  have sustained 

f l i g h t  a t  these temperatures but  we can approach such tem- 

peratures  i n  s h o r t  bu r s t s  of speed, repeated a number of 

t imes,  Even so, the  l i f e  of the s t ruc tu re  i s  l imi ted  be- 

cause the  des t ruc t ive  e f fec ts  of high temperatures are  cumu- 

l a t i v e ,  

I n  the combustion chambers of present-day rockets,  both 

temperatures and pressures  a re  very grea t .  Temperatures range 

up to 5,000 degrees Fahrenheit -- w e l l  beyond the melting 

points  of r ead i ly  ava i lab le  mater ia l s  -- so we have had to 

evolve spec ia l  techniques t o  be able to use combustion cham- 

bers b u i l t  of these materials. One technique, termed re- 

generat ive cooling, passes the l i q u i d  propel lants ,  as they 

come from the  tanks a t  very low temperatures, through c o i l s  

of tubing that comprise the  walls of the  chamber, Thus the  

propel lants  cool  the  sides of t he  chamber, on t h e i r  way t o  

the  nozzle where combustion begins,  

Even with these techniques, our most powerful rockets  

a re  subject  t o  temperatures c lose t o  the l i m i t  of present  

materials,, Unti l  recent ly ,  these rockets  have been con- 

s idered expendable, Therefore, it was necessavy f o r  the  

s t r u c t u r a l  mater ia l s  t o  last  only unt i l  the  rocket sepa- 

rated from the  rest of the vehicle  a f t e r  burnout. 
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Now the time i s  a t  hand wher, we must consider  ways of 

recovering expensive boosters  f o r  re-use. Obviously, more 

durable materials must be found. 

Indeed, we need s t ronger ,  heat-resistant materials f o r  

many purposes. With advanced chemical propel lan ts  -- for ex- 

ample, l iqu id  hydrogen o r  f l u o r i n e  -- we can achieve much 

g r e a t e r  t h r u s t  per pound of vehic le  weight, w i t h  correspond- 

i ng ly  higher  temperatures. The strorigest a l loys  w e  now en- 

ploy are those based on cobal t  and nickel ,  m e l t i r g  a t  about 

2,700 degrees Fahrenheit. A s  I suggested e a r l i e r ,  there I s  

t he  p o s s i b i l i t y  of c r ea t ing  supermetals arrd superal loys,  

bu i ld iag  them out  of aggregations of c r y s t a l  filaments, A 

ceramic material made up of pure beryllium oxide has with- 

stood tests i n  the 4,600 degree Fahre-nheit range, aceording 

t o  its mamfacturer .  Another ceramic, tes ted recent ly  f o r  

rocket-nozzle th roa t s ,  was l i t t l e  a f f ec t ed  by one-mfnu%e 

b u r s t s  of rocket exhaust at  5,000 degrees Fahrellheit. 

These examples highlight, a few of the  problems assocf- 

ated with the  p rope r t i e s  of materials i n  space operations. 

Many others w i l l  suggest themselves to the me ta l lu rg i s t ,  o r  

t o  t h e  s p e c i a l i s t  i n  s o l i d  physics. To a l a r g e  extent ,  solu- 

t i o n s  w i l l  come from long-term research on the basic  stlauctures 

and behavior of metals and o t h e r  mater ia l s ,  ra ther  than from 

appl ied s t u d i e s  aiming a t  immediate uses.  

That i s  why I was g lad  to l e a r n  tha t  the 3epubli.c S t e e l  

Research Center w i l l  devote a major p a r t  of its budget t o  
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long-range and bas i c  research.  And as the years  move on, 

I will be su rp r i sed  i f  that  po r t ioa  of t he  Cen te r ' s  annual 

budget a l l o t t e d  t o  bas ic  research does not increase  materi- 

a l l y .  

It is des i r ab le  t o  r e c a l l ,  as we admire these  splendid 

modern f a c i l i t i e s ,  that  a research! l abora tom,  however wel l  

equipped, i s  only as good as i t s  sitaff. l 

and the  most e labora te  s c i e n t i f i c  !devices a r e  merely too l s  

t o  accomodste  and extend the  c a p q b i i i t i e s  of good men. To 

The b e s t  f a c i l i t i e s  

use these  t o o l s  e f f e c t i v e l y ,  it i$ necessz-ry t o  have ind iv id-  
1 

u a l s  wel l  schooled i n  a l l  t h e  intprdependent d i s c i p l i n e s  cf 

science.  

And to this combination of r)esearch tools azd the mzn who 

use them, t h e r e  must be adC?ed 0.4 nore pr iceless  ingre6ier. t  -- I 

I 
l eaee r sh ip  md. d i r e c t i o n .  Republic i s  fo r tuna te  indeed In 

having men such as Erzrle Smith alld Pe te r  Robertson i n  ac t ive  

a s soc ia t ion  w i t h  i t s  research d 
rec'cion under the stimul.a';;Lng 

l eade r sh ip  of Tom PaCutan znd Char l i e  White. 

These men know t he  value 04 hig'nly t r a i n e d  scientists 

and engiaeers .  An6 this l eads  he I to a moye personal  no te  -- 
one involving Case, Republic, afu3 Charl ie  White. The t i e s  

between Republic and Case have been p a r t i c u l a r l y  c lose  aver 
1 

t h e  years  I have been a c t i v e  h$ad of t ha t  I n s t i t u t i o n .  The 

Corporation was a founding rnemie% of the  Case Associates,  t he  

group of f ine  compmies that  c b e  toge ther  i n  1948 t o  under- 

w r i t e  oiir operat ions as we cov d I n t o  a broader  approach t o  1 
! 
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s t o r e  of knowledge about materials 

q u a l i f i e d  and able young graduate  

We may be sure  that  these  cam 

in t imate ly  associated with the Rep 

are dedicating today. Together, t 

an i n t e r n a t i o n a l  f o c a l  point  f o r  s 

s t u d i e s  i n  the  f i e l d  of materials. 

With g r e a t  personal  pr ide,  tk 

t h i s  f i n e  audience i n  s a l u t i n g  Res 

as the  Corporation s t eps  out  onto 

avenues of s e rv i ce  t o  indus t ry  anc 

br ing t o  a l l  those who w i l l  c a r ry  

i n  these  walls t h e  s a t i s f a c t i o n s  1 

f ind ing  of new knowledge and the i 

t o  the bet terment  of mankind. 

- END 
NASA Release No. 59-1-65 

vhile t r a i n i n g  well-  

;udents . 
xs a c t i v i t i e s  w i l l  be 

51ic Research Center we 

e y  can make of Cleveland 

i e n t i f i c  and engineerin@; 

n, I j o i n  the members of 

b l i c  S t e e l  and i t s  o f f i c e r s  

,ew and more important 

t he  nat ion.  May the  f u t u r e  

In the research e f f o r t  w i t h -  

lat always accompany the 

) p l i c a t i o n  of t h a t  knowledge 
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WASHINGTON 25.1 0. C. 

NOTE TO EDITORS: 
June 19, 1959 

Facilities of the NASA Space Tasl) Group and headquarters of 

the Project Mercury Astronauts will bq open to the press on 

Tuesday, July 7, at the NASA Langley (Virginia) Research Center, 

The t ou r  will get under way at Space *ask Group Headquarters at 

9 a.m. -- Eastern STANDARD Time -- and will conclude by 4 p.m, 

The tour will be in the nature oq a progress report -- no 
earth-shaking pronouncements are antiqipated in this early phase of 

the program. 

Briefly, we plan discussions by qcientific and medical 

specialists, a look at the astronautslat work, and a Q & A con- 

ference with the astronauts, 

NASA has no airlift facilities. lIf you wish to join us at 

Langley, you must make your own trave$ arrangements, National and 

Capital Airlines have frequent service into Patrick Henry and Norfolk 

Municipal Airports, and Langley (locafed in Hampton) is accessible 

by the Chesapeake and Ohio Railroad aqcl Greyhound and Traflways bus 

lines. Best auto routes are via Rts. 117, 60 and 258, 

A dutch-treat luncheon will be hbld in mid-day. 

So that on-base transportatfon a+d luncheon arrangements can 

be made, it is necessary that we hearifrom you by July 2 regarding 

your intention t o  make the tour .  

Information 
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EXPERIMENT D d A I L S  
I 

I n  t h i s  experiment s c i e n t i s t s  +e t r y i n g  t o  g e t  measurements 

of t h e  s o l a r - e a r t h  heating process  qhich causes our  weather. 

Tiny e l e c t r o n i c  thermometers 04 t he  t i p s  of four  antennas 
I 

p r o j e c t i n g  from the  22.5-pound sphef ica l  s a t e l l i t e  are t o  record 

I the  i n t e n s i t y  of :  I 

1. Di rec t  sunlight.  i j 
2.  Sunl ight  r e f l e c t e d  p r i n c i p a l l y  by the ear th ' s  cloud cover 

and snow. I 
3. Heat emitted by t h e  earth.  

Readings on those  items add up/ t o  one of meteorology's major 

unknowns. 

meteorology books overnight .  But 4 e y  w i l l  represent a fundamental 

r e sea rch  step toward a be t te r  long 1 range weather fo recas t ing  pro- 

gram i n  which s a t e l l i t e s  are t o  pldy an important p a r t .  

" S a t e l l i t e s  will be as import nt t o  meteoro logis t s  as micro- 

scopes are t o  b a c t e r i o l o g i s t s , "  sa s Univers i ty  of Wisconsin 

Meteorology Prof .  Verner E .  Suomi 

the  experiment and headed a univer  ~ i t y  team which b u i l t  it t o  NASA 

s p e c i f i c a t i o n s .  

transfer mechanism which produces c eather: The sun, a c t i n g  as 

Get t ing the  measurements1 I won't mean r ewr i t i ng  a l l  the 

rhymes w i t h  Sue Me), who devised 

1 

Meteorologis ts  agree general1 /? on the dynamics of the heat 

a g i g a n t i c  f i r e p l a c e ,  throws out  hbat I and l i g h t  which s t r ike  the 

I 
__ .  - -  i .- _I - 
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ear th.  

earth because the s u n ' s  energy h i t s  kt a t  a r igh t  angle -- con- 

c e n t r a t i n g  it -- while t h e  s u n ' s  hea, t and l i g h t  h i t  t h e  po la r  

r eg ions  a glancing blow over a wide brea.  The equator absorbs 

more energy than i t  l o s e s  and, convebsely, t h e  po le s  l o s e  more 

The equator  g e t s  more solar  &nergy I than any p l ace  e l s e  on 

than  they  absorb.  

heat, caught up i n  the  atmosphere, 1 u s t  move from t h e  equator  

toward the poles .  

up moisture,  forming clouds.  The s$in of the  earth (about 900 mph) 

I 

Since t h e  e a r t h ' s  average temp rature doesn ' t  vary t o o  widely, 

A s  the  a i r  massed move over water, t hey  p ick  

he lps  move them. It a l l  adds up tolweather ,  t h e  meteorologis ts  
! 
I agree. 1 

However, t h e r e  i s  wide d i sag re  men t  among the expe r t s  on t h e  9 
s i z e  of the heat input a t  the  lower l a t i t u d e s  and the  heat loss 

I a t  t h e  higher  l a t i tudes .  I 

If successfu l ,  Vanguard 111 ma go a long way toward s e t t l i n g  
I 

t ha t  argument because it w i l l  be moping i n  a nominal 50-degree 

o r b i t  -- 50 degrees nor th  and south1 of t h e  equator .  

But t h e  answer won't  be easy t come by. Each o r b i t  w i l l  

p i ck  up some 14,000 b i t s  of in fo rma  i o n  i n  a 10-digi t  code. 

about 12 o r b i t s  a day through t h e  8 -day l i f e  of the transmitter 

bat ter ies ,  the i n s t r u m e n t s  should p oduce more than  13 mil l ion  

meaningful numbers. 

With I 
br 

Even w i t h  t he  laid of high-speed computers, 

it w i l l  take months for Dr. Suomi dnd a team of  Wisconsin s tuden t s  

t o  analyze t h e  data. 

The sa te l l i t e  instrumentat ion 'it s e l f  appears decept ive ly  I 
I s imple 
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Small spheres -- two about the $ize of  go l f  balls, t h e  o t h e r  

two about the s i z e  of marbles -- r i d $  on the t i p s  of the  f o u r  

a n t e n n a s ,  each 25 inches long and spbced a t  90-degree i n t e r v a l s  

about the s a t e l l i t e ' s  equator .  I 

The spheres o r  sensors  are coatkd and sh ie lded  t o  a c t  e l e c -  

t r o n i c a l l y  depending on t h e  amount ok energy they  ''see" o r  fee l .  
I 

The e l e c t r o n i c  response d i f fe rs  beca s e  d i r e c t  sun l igh t ,  earth- 

r e f l e c t e d  l i g h t  and ear th-emit ted he t have d i f fe ren t  s p e c t r a l  
I c h a r a c t e r i s t i c s .  ~ 

One of the  two marble-sized sp eres i s  mounted i n  what appears 1 
t o  be a n  open-ended t i n  can. The o her i s  shielded on two sides 

by d i s c s ,  When t h e  can-l ike sensor  4 i s  "looking at'! d i r e c t  sun l igh t ,  

t h e  o t h e r  w i l l  "see" the ear th ' s  re  l e c t e d  l i g h t .  

The two go l f -ba l l - s i zed  sensor are coated, one white and t h e  

o t h e r  almost black.  The white one s s e n s i t i v e  t o  earth-emitted 

heat; the black one t o  a l l  t h r e e  k i  ds  of heat  and l i g h t  the  

s a t e l l i t e  i s  measuring. 

I r 
1 

I n s i d e  each sphere i s  an e l e c t  onic  thermometer -- no bigger  

than  a speck of dus t  -- which the t i chnic ians  c a l l  a the rmis to r .  

The  thermis tor ,  made of  metal oxidels, i s  s e n s i t i v e  t o  t h e  temperature 

of t h e  sphere and al lows 

the higher the 

to pass through it accordingly -- 
e l e c t r i c i t y  gets through. 

The varying amounts of curren passing through the the rmis to r  7 
move down a wire through 

counter  i n  t h e  sa te l l i t e .  The coudter,  rigged t o  a t i m e r ,  changes 

the  e l e c t r i c  impulse i n t o  a d i g i t  and s t o r e s  it on a six-foot-long 

t h e  holl w antennas t o  an e lec t ronic  d 

magnetic tape. ~ 
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On command 

recorder  "plays 

seconds. 

from t h e  ground oncg pe r  o r b i t ,  a tiny tape 

back" 120 minutes o information i n  f i v e  t o  ten 

The tape recorder  i t s e l f  weigh 4 less than  a pound. Two 

t ransmit ters ,  one f o r  t r ack ing  operg t ing  a t  10 m i l l i w a t t s  and t h e  

o t h e r  f o r  te lemet ry  a t  80 m i l l i w a t t  , and o t h e r  e l e c t r o n i c s  p l u s  

ba t te r ies  weigh 12 pounds. 
1 

The magnesium a l l o y  s a t e l l i t e  $hel l ,  laminated and r i v e t e d  

toge the r  i n  fou r  s ec t ions ,  b r i n g s  t e t o t a l  s a t e l l i t e  weight t o  

22.5 pounds. 

t he  t r ack ing  b a t t e r i e s  are programmed t o  run about 110 days. There 

w 1 

The t r a n s m i t t e r  power supply s 1 ould las t  about 80 days whi le  

I a r e  no s o l a r  bat ter ies  aboard. ~ 

The s a t e l l i t e  w i l l  be t racked  and i n t e r r o g a t e d  by 1 2  NASA 

mini t rack s t a t i o n s .  They are loca tbd  a t  Blossom Point,  Maryland; 

For t  Stewart ,  Georgia; Havanna, Cub ; Sat iago ,  C h i l e ;  Antafagasta, 

Ch i l e ;  Lima,  Peru; Quito,  Ecuador; ~ rand Turk Is le ,  Bahamas; 

San Diego, C a l i f o r n i a ;  Esselen Parki, I South Afr ica ,  and Woomera, 

Aus t r a l i a .  I n  add i t ion ,  the s a t e l l l t e  w i l l  be i n t e r r o g a t e d  by a 

s t a t i o n  s e t  up f o r  t h i s  experiment pt  t h e  Univers i ty  of Wisconsin 

(Madison). 

s t a t i o n  c l o s e s t  t o  the s a t e l l i t e  ad the  t i m e .  

The payload w i l l  be intierrogated by a designated 

The t r ack ing  s igna l  w i l l  be a /s teady t o n e  a t  108.00 megacycles. 

The s a t e l l i t e  w i l l  be in t e r roga ted  ion 108.03 megacycles, 

The s a t e l l i t e  a l s o  w i l l  be trdcked photographical ly  by 

p rec i s ion  camera teams of Smithsonian Astrophysical Observatory, 
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Cambridge, Mass., under contract t o  

located at Organ Pass, New Mexico; 

Woornera, Australia; Cadiz, Spain; T 

Arequipa, Peru; Shiraz , Iran ; Curac 
Florida; Villa Dolores, Argentina a 

. . , , . .. . _._" ~ _ _ _ _  I . _  

YASA. Camera stations are 

lifantsfontein, South Africa; 

kyo, Japan; Nani-tal, India; 

o ,  B. W. I.; Hobe Sound, 

d Haleakala, Hawaii. 

._ - .. . .. . . . . . . . ,. . .. . _. ... . . _ _  . ... 
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d i s c r i m i n a t i n g  sensor  spheres and i 

NASA. The s a t e l l i t e  i t s e l f  w a s  ass 

F l i g h t  Center  team headed by Projec 

S tou t  of the same group b u i l t  the I 

Meanwhile D r .  Suomi's space ac 

has abandoned h i s  f irst  love, the c 

colleague, he i s  w r i t i n g  f i v e  p a m p k  

c l imate  f o r  farmers.  Also he i s  dc 

measuring c u r r e n t s  a t  g r e a t  depths,  

p l a n t s  use heat and water .  

When he i s  not  teaching o r  en@ 

water research,  D r .  Suomi and h i s  w 

ch i ld ren  -- Lois, 15, Stephen, 13, 

f i s h i n g  t r i p s  i n  Wisconsin. They 1 

lost of o t h e r s  a t  Madison and 

ibled by a NASA Goddard Space 

Of f i ce r  Frank M a r t i n ,  C u r t  

.io t r a n s m i t t e r s  and r e c e i v e r .  

v i t i e s  haven ' t  meant  t h a t  he 

m f i e l d .  With another  Wisconsin 

t s  on  W i s c o n s i n ' s  a g r i c u l t u r a l  

g some water research  -- 
.ater evaporation and how 

,ed i n  space, c o r n f i e l d  o r  

e, Paula, w i t h  the i r  three 

d Er ic ,  9 -- enjoy camping- 

e a t  10 Rosewood Circ l e ,  Madison. 
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CONTRACT APPEALS 

NASA Administrator T. Keith G1 

man Contract Appeals Board with fin 

arising from NASA contracts. 

Board chairman is Paul G. Demb 

of NASA. Other members are Robert 

attorneys with the NASA Office of t 

At the same time, the agency r 

spelling out contract appeal proced 

appeal procedures established under 

No. 6, November 14, 1955. 

While procedures are general13 

Government departments and agencies 

incorporated to expedite handling c 

For one, the time period for t 

before the board has been shortened 

available for inspection at the fie 

officer as well as at the appeal bc 

Copies of the appeal instructj 

Dembling, Chairman, NASA Board of C 

Aeronautics and Space Administratic 

Washington 25, D. C. 
- El 

. _ -  . . , . . . .  . .  

iPACE ADMINISTRATION 

D. C. 

FOR RELEASE: 
Thursday, p.m.’s 
June 25, 1959 

BOARD NAMED 

nnan today appointed a three- 

1 authority in settling disputes 

ing, assistant general counsel 

’unn and Ray Harris, both 

e General Counsel. 

leased a 24-point document 

!res. The instructions supersede 

the old NACA General Instructions 

similar to those used by other 

several new features have been 

’ cases, 

Le Government to file papers 

Also, appeal files will be 

.d office of the contracting 

ird office (NASA headquarters). 

m a  may be had by writing Paul G.  

mtract Appeals, National 

1, 1520 H Street, N. W., 

. . . . . -. . - . .- 
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VANGUARD SATELLITE LA CHING VEHICLE 6 

While this launching vehicle the same used in past 

Vanguard experiments, a new paylo separation technique will 

be employed: Payload and third s will part on ground signal 

command as they cross the United at the end of the first 

The launching vehicle 72 feet long, 

45 inches in diameter at gross take-off 

orbit. 

(loaded) weight of 22,600 pounds. 

for the vehicle. 

The Martin Co. is prime contractor 

The liquid-propellant first ge has a gimballed engine built 

by General Electric Co. Its pro 

kerosene. 

ants are liquid oxygen and 

The second stage also is a id-propellant rocket, burning 

white fuming netlaic acid and uns trical dimethylhydrazine. Its 

gimballed engine and fuel tanks ade by Aerojet-General Corp. 

rains" of the entire launching The second stage contains t 

vehicle -- the guidance system. eapolis-HoneyweLl Regulator 

Co. ,  Air Associates, Designers dustry and the Martin Co. 

provide the vehicle's guidance ntrol system. Also in the 

second stage is a spinning mech for the third stage. 

At the end of a 280-second ing period after second- 

stage burnout, the vehicle shou 

..I._ ,~ . . . . . .  __ll.___l_" ~ ... . .- __l_...l." . . . . t--- - - . - - I . -  . - - 
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" a t t i t u d e "  to put t h e  t h i r d  s tage  

The t h i r d  s tage  i s  a so l id -p r  

a c y l i n d r i c a l  case,  nozzle,  propel 

Cent ra l  Rocket Company made t h e  t h  

The f i r s t  s tage  burns f o r  144 

occurs  w i t h i n  a s p l i t  second o f  f i  

second-stage burning, a p l a s t i c  no 

pops o f f  a t  p l u s  172 seconds. Sec 

261 seconds. 

Then comes a 280-second coast  

t h i r d - s t a g e  spin-up starts a t  plus 

s t age  i g n i t e s  a t  p l u s  541.5 second 

A two-hour coas t ing  pelaiod follow2 

t h e  t h i r d  s tage  and payload separz 

D r .  Ve rne r  E.  Suomi headed a 

Wisconsin which devised t h i s  expel 

heat  balance.  The payload was bui 

id payload i n  an  o r b i t a l  pa th .  

? e l l a n t  rocke t ,  cons i s t ing  of 

s n t  charge and i g n i t e r .  Grand 

rd s t age  engine i n  SLV 6 .  

seconds. Second s t age  i g n i t i o n  

s t - s t age  separa t ion .  During 

e cone enshrouding the payload 

nd  s t age  burns out  a t  p l u s  

ng  per iod .  During t h i s  per iod,  

527.5 seconds. The t h i r d  

and burns out a t  571.5 seconds. 

during the i n i t i a l  orbit before 

e .  

,roup a t  the Univers i ty  of 

ment to measure the ear th ' s  

t to NASA s p e c i f i c a t i o n s .  
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SIX-STAGE ROCKETS LAUNCHED 

A research  program using six 

phenomena of re -en t ry  physics  i s  

t h e  National Aeronautics and Spac 

vanced Research P r o j e c t s  Agency a 

S t a t ion ,  Wallops I s l and ,  Virginia  

The s ix-s tage  vehic le  f i r i n g  

of t h e  phys ica l  condi t ions  which 

t h e  atmosphere. The f irst  t h r e e  

a peak a l t i t u d e  of about 200 m i l e  

t h e  vehic le  i s  propel led  earthwar 

(about 16,000 mph). 

The vehic le  c o n s i s t s  of Hone 

boos te r s  as i n i t i a l  s tages .  A sJ 

l a s t  s t ages :  Thiokol T-40 and T- 

sphe r i ca l  rocket  motor. 

The sphe r i ca l  motor, f i v e  i i  

signed, developed and b u i l t  a t  N, 

I n  t e s t s  t o  date vas t  speei 

l e g  have given t h e  payload t h e  aj 

Before t h e  f i n a l  stage i s  consum 

s c i e n t i s t s  have been a b l e  to obt 

da t a  from o p t i c a l  devices,  radar 

DACE ADMINISTRATION 
D. C. 

For Release 
THURSDAY 
June 25, 1959 

AT WALLOPS ISLAND 

s t age  rocke ts  t o  study b a s i c  

e ing  j o i n t l y  conducted by 

Administration and t h e  Ad- 

N A S A ' s  Space F l i g h t  

1 a r e  par t  of a broad study 

,ccur  when a body r e -en te r s  

itages c a r r y  t h e  vehic le  to 

5 .  After  a coas t ing  per iod  

i a t  speeds up t o  Mach 22 

;t John, Nike ,  and Lance 

igle  airframe houses the 

55 rocket  motors, and a 

:hes i n  diameter, was de- 

S A t  s Langley Research Center. 

s generated on t h e  downward 

9earance of a f l a n i n g  meteor. 

5 from atmospheric f r i c t i o n ,  

In considerable  t r ack ing  

and te lemetry.  
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Tracking i s  conducted Optic; 

North Carolina,  and by a NASA a i  

area about 50 mi les  from the  l a w  

conducted by t h e  Lincoln Laborat 

chuse t t s ,  and a t  Wallops. Doppl 

Wallops; Langley Field,  V i rg in i a  

North Carolina.  

Use of s i x  stages i n  t h i s  r 

f i r s t  t i m e  t h i s  number of stages 

search  programs. Langley Resear 

Research Divis ion has launched a 

rocke ts  from Wallops S t a t i o n  i n  

heat ing and b a l l i s t i c  m i s s i l e  r e  

Es tab l i shed  i n  1945 to obt2 

supersonic speeds, Wallops S t a t i  

s i v e l y  i n  the study of hypersonj. 

Thus P a r ,  more than 3,390 n 

rocke ts  from Wallops. More thar 

are f i r e d  there every year.  

- EN1 

-1y a t  Wallops, Coquina Beach, 

:raft s t a t i o n e d  i n  the  re-entry 

:hing s i t e .  Radar t r ack ing  i s  

?y a t  Mil ls tone H i l l ,  Massa- 

r t e lemet ry  r ece ive r s  are at 

Cape Hatteras and Edenton, 

-entry physics  program i s  t h e  

has been launched i n  U ,  S. re- 

h Center ' s  P i l o t l e s s  A i rc ra f t  

nunber  of f ive-s tage  research  

rograms to study aerodynamic 

e n t r y  problems. 

n data a t  t r anson ic  and low 

n now i s  used almost exclu- 

and space f l i g h t  problems. 

d e l s  have been 1a.unched by 

13d mult i - s tage  research  models 
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N A S A ' s  Je t  Propulsion Laboratory 
funding f o r  t echn ica l  supervis ion of 
i n t e r p l a n e t a r y  missions,  and f o r  

The A i r  Force Research and 
Miss i le  Division received from NASA an 
a l ready  authorized space probes. W i t h  
previously obl iga ted  t o  BMD from NASA:, 
used toward t h e  f i r i n g  of Thor-Able 

The A i r  Force has cont rac ted  t o  

Release N o .  59-172 

Ext 6325 
EX 3-3260 

received $5 m i l l i o n  as i n i t i a l  
tihe Vega p r o j e c t ,  planning Vega 

provj-ding a t h i r d  s t age  f o r  Vega. 

a d d i t i o n a l  $4.4 m i l l i o n  f o r  
approximately $16 m i l l i o n  
the  a d d i t i o n a l  funds w i l l  be 

Development Command's B a l l i s t i c  

and Atlas-Able veh ic l e s .  

'-he Space Technology Labora- 

NASA MAY CONTRACTS TOTAJ./ $21 MILLION 

w i l l  be accomplished under NASA 

Thor-Able i s  a s tandard Thor 
two Vanguard s t ages  on t o p ,  Atlas-Able 
con t inen ta l  range boos ter  topped w i t h  

Other NASA c o n t r a c t s  negot ia ted 

NASA's J e t  Propulsion Laboratory 
mi t t e r  t o  be i n s t a l l e d  i n  JPL's Golds.;one, 
l a t i o n  as a p a r t  of NASA's pass ive  
The p r o j e c t  c a l l s  f o r  an o r b i t i n g  
m h e r e  o f f  which r ad io  s i g n a l s  would 
t h e  next year .  

FOR RELEASE 
Tuesday A .  M. I s  
June 23, 1959 

supervis ion.  

in te rmedia te  range boos ter  w i t h  
i s  a standard Atlas i n t e r -  

Vanguard upper s t ages .  

'last month include:  

-- $110,000 -- f o r  a t r a n s -  

co~nmunications s a t e l l i t e  p r o j e c t .  

b e  bounced cross-country wi th in  

Calif . ,  t r ack ing  i n s t a l -  

100-foot i n f l a t a b l e  p l a s t i c  

Bureau of Ordnance (Navy) -- $18 ,000 -- f o r  16 third-stage 
Del ta  rocket  motors, 12 of which woul be used i n  t h e  Delta launch- 
i n g  vehic le .  (See NASA Release No. 5 -124, April  29, 1959). The 
remaining f o u r  would be mounted on Se rocke ts  f o r  h igh -a l t i t ude  
f i r i n g s  f r o m  NASA's Wallops Space F l i  (Va.) t o  check out  
sphere e j e c t i o n  and i n f l a t i o n .  



Off ice  of Army Surgeon General - 
aspec t s  f o r  t h e  successfu l  J u p i t e r  sh 
monkeys Able and Baker were sen t  300 1 
recovered s a f e l y .  

Army B a l l i s t i c  Miss i le  Agency -- 
advanced research  i n t o  f o u r  areas: 1 
l a n t s ;  2 - Guidance s t u d i e s  involv in  
t r a j e c t o r i e s  i n  luna r  and i n t e r p l a n e t  
t i o n  of thermal p r o p e r t i e s  of mater ia  
and 4 - Effec t s  of space environment 
p r o p e r t i e s .  

National Academy of Sciences -- 
assoc ia t e sh ip  program by providing s t  
post-doctorate  l e v e l s .  The research  
National Academy of Sciences w i l l  con 
Goddard Space F l i g h t  Center. 

National Science Foundation -- $ 
Space Science Board of t h e  National A 
advises  NASA on i t s  space sc iences  pr 

Yale Universi ty  -- $110,000 -- ‘I 
t e lescope  t o  measure the doppler e f f e  
hydrogen l i n e  r e s u l t i n g  from t h e  o r b i  
sun. T h i s  w i l l  permit re-determinat i  
(mean d i s t ance  of t h e  e a r t h  from t h e  

Universi ty  of F l o r i d a  -- $60, OOC 
b i l i t y  of c y l i n d r i c a l  shells,  aimed a 
space veh ic l e  des igners .  

C a l i f o r n i a  I n s t i t u t e  of Technolc 
s t u d i e s  of c y l i n d r i c a l  and conica l  sk 

New York Universi ty  - $120,000 
b i l i t y  of s t i f f e n e d  c i r c u l a r  cylinder 

Army Ordnance -- $50,000 -- For 
rocke ts  t o  be f i r e d  from F o r t  Churchj 
F l igh t  S t a t i o n  i n  ionospheric  samplir 
can c a r r y  50-pound payloads t o  an alt 

rocke ts  (Aerobee J u n i o r  and Aerobee-1 
150 pounds t o  150 miles  i n  ionospherj 
f i r e d  from both For t  Churchi l l  and W; 

Aerojet General Corp. -- $660, 

Army Ordnance Miss i le  Command -- 
frequency r a d i o  beacons t o  be used i r  
t i o n s  of the ionsophere. 

, . .. . . . . .. 

$l5O,OOO -- For Medical 
t l as t  month i n  which 
i l e s  up i n  space and 

$1 m i l l i o n  -- For - Propulskon and propel-  
c e l e s t i a l  mechanics of 

ry  missions; 3 - Inves t iga-  
s i n  space re -en t ry  r e sea rch  
n phys ica l  and chemical 

350,000 -- To f inance  r e sea rch  
dy g ran t s  a t  t h e  graduate  and 
s s o c i a t e s  s e l e c t e d  by t h e  
u c t  t h e i r  s t u d i e s  i n  the 

10,000 -- I n  support  of the 
ademy of Sciences,  which 
gram ob jec t ives .  

1 f inance  t h e  use of a r a d i o  
t of %he 23. cenbimeter 

of the  earch around the  
In of the astronomical u n i t  
un) .  

-- Study of genera l  i n s t a -  
b a id ing  both rocket  and 

;Y -- $110,000 -- Basic 
!llS. 

.- Study of genera l  i n s t a -  
I .  

) a r t  of 20 Nike Asp sounding 
-1, Canada, and Wallops Space 

experiments. The veh ic l e  
.tude of 150 miles. 

100 -- For 20 sounding 

: i nves t iga t ions ,  t o  be 
. lops.  

v e h i c l e s )  which can send 

$560,000 -- For mul t i -  
earth sa te l l i t es  inves t iga -  
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University of Wisconsin -- $60,( 
an ultraviolet telescope system to gc 
space observatory. The telescope woi 
emitted by stars. 

JPL -- $3OO,OOO -- Research and 
tracking and receiving equipment for 

Massachusetts Institute of Tech] 
assist NASA in making technical evali 
instrumentation in tracking network j 
manned space flight program. 

-END- 

10 -- Design studies for 
into a future orbiting 
d examine the radiation 

Ievelopment on improved 
leep space missions. 

)logy -- $200,000 -- TO 
ttions of facilities and 
)r Project Mercury, the 
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Faul ty  Regulator Blamed n Vanguard Launch 

The Vanguard launched June 22 f a  l e d  because of a f a u l t y  

second-stage pressure valve, NASA o f f  c i a l s  said today. I 
A regula tor ,  designed t o  cont ro l  helium flow which d r ives  

second-stage propel lan ts  i n t o  the  eng ne, d i d  not operate  on rad io  

command. Pressure then b u i l t  up w i t h  n t he  helium r e s e r v o i r  which 

ruptured about 40 seconds a f t e r  secon -stage i g n i t i o n ;  

Without s u f f i c i e n t  pressure on t e propellants, t h e  second- 

s t age  engine ran roughly. The h e l i  tank bu r s t  when t h e  vehic le  
was about 40 t o  50 miles  high. i 

The rocket  arced over i n  a b a l l i i s t i c  t r a j e c t o r y  when about 

90 miles  high. Telemetry records sh w the  th i rd - s t age  engine 

i g n i t e d  before  plunging i n t o  t h e  A t 1  n t i c  Ocean some 300 miles  north-  

e a s t  of t h e  At l an t i c  Missi le  Range, ape Canveral, Fla .  

7 

! 
1 

Tracking s t a t i o n s  had contact  w t h  the  rocket  for more than 

seven minutes a f t e r  launch. The spa e experiment was designed t o  

measure the  hea t  balance of t h e  e a r t  

The r e g u l a t o r  t ha t  f a i l e d  is t h  

i n  scores  of rocket  launchings.  Pro 

t h e  f i r s t  time khey could recaill blie 

- END - 

1- 
1 same type which has been used 

lect o f f i c i a l s  said t h i s  was 

of them had f a i l e d .  




